Suppression of in vivo clearance of N-nitrosodimethylamine in mice by cotreatment with ethanol.
Oral cotreatment of mice with ethanol results in increased tumors in extrahepatic organs caused by some nitrosamines. This action, attributed in part to inhibition of hepatic first-pass carcinogen metabolism by ethanol, has possible relevance to the enhancing effect of alcoholic beverage consumption on human cancer risk. In this study, the effects of ethanol on clearance of N-nitrosodimethylamine (NDMA) were quantified in Swiss female and strain A male mice. In Swiss mice, a 1.6 g/kg ig ethanol dose preceding 1 or 5 mg/kg iv NDMA resulted in 20- to 30-fold increases in area-under-the-blood-concentration-vs.-time curves, mean residence times, and clearance half-times, and similar decreases in clearance. For a 0.5 mg/kg ig NDMA dose, the pharmacokinetic parameters were altered 30-fold and 450-fold by simultaneous ethanol doses of 0.08 and 0.8 g/kg, respectively. With 5 mg NDMA/kg ig, 0.4, 0.8, and 1.6 g/kg ethanol resulted in 6-, 10-, and 20-fold changes in clearance parameters. Comparison of the data with results obtained previously with patas monkeys indicated comparable effects of ethanol on tissue exposure to NDMA in the two species, confirming potential human applicability. In experiments with strain A mice, NDMA concentrations were also monitored in lung and liver. NDMA amounts in lung paralleled those in blood, and were more than sufficient to account for the previously reported increases in DNA adducts and tumors in lungs of similarly treated strain A mice.